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1 
The invention relates to novel and improved 
power saw control structure. 
An object of the invention is to provide means 
for automatically controlling the application of 
cutting pressure to the saw blade. 
A further object of the invention is to provide 
novel and improved means for guiding and con- 
trolling the advance of the saw blade at spaced 
locations whereby to avoid cocking of the blade 
with reference to the desired direction of saw 
cutting movement. 
A further object of the invention is to provide 
novel and improved control means for a power 
saw, whereby to avoid excessive friction and con- 
sequent necessity for a coolant. 
A further object of the invention is to provide 
means for adjusting the angle of the saw blade 
with respect to the plane of approach of the 
blade to the work. 
A further object of the invention is to provide 
novel control means for the movable jaw of the 
work holding vise. 
Other objects and advantages will be apparent 
from a study of the following description of one 
embodiment of the invention, in conjunction with 
the accompanying drawings, in which, 
Fig. 1 is a front elevational view of a power 
saw, and guiding and control means therefor, 
constructed in accordance with the teachings of 
out invention. 
Fig. 2 is a view, partly in section, partly in 
end elevation, taken approximately on the line 
2--2 of Fig. 1; 
Fig. 3 is a sectional view taken on the line 
33 of Fig. 1; 
Fig. 4 is a front elevational view, somewhat 
enlarged, showing a portion of the structure 
shown in Fig. 1; 
Fig. 5 is an end elevational view of Fig. 4, from 
the right thereof; 
Figs. 6 and ï are sectional views taken on the 
respective lines S--S and 1--1 of Fig. 4; 
Fig. 8 is an elevational view from the left of 
Fig. 6; 
Fig. 9 is a longitudinal sectional view of the 
actuating means for the movable vise jaw; 
Fig. 10 is a view looking towards Fig. 9 from 
the right; and 
Fig. 11 is an enlarged view of part of the struc- 
ture shown in Fig. 1. 
The embodiment herein illustrated is a saw 
of the endless, continuously running type, gener- 
ally known as a hand saw. When used in auto- 
matic operation on a work piece clamped in xed 
position, such as in cutting bar stock, ingots, 
billets, or other articles of substantial cross sec- 
tionalrea, great difiïculty bas heretofore been 
encountered in maintaining a suitable working 
pressure on the blade, since the pressure must 
be varied depending on a Duber 0ï factors such 
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as the character of the work piece, the metal, 
alloy, or other material from which it is formed, 
the ease with which it can be cut, the number 
of saw teeth simultaneously in contact with the 
5 work piece, etc., etc. If for any reason involving 
the above or other factors the pressure is too 
great, or the saw blade is unevenly or improperly 
aligned in the cut, the saw teeth may be torn, 
or there may be an actual tearing of the saw 
10 blade (as we will terre the toothed strip conæ 
stituting the hand saw). 
As soon as some teeth are torn off, complete 
deterioration of the cutting edge of the saw 
rapidiy results, and band saw strips are hot only 
15 expensive, but production rime is lost in changing 
blades, the work piece may be undesirably 
marred, and there is some personnel danger when 
a rapidly rotating band saw jams or breaks. 
By means of the invention now to be described 
20 the saw blade is biased by gravity against the 
work piece, but the cutting resistance en- 
countered by the saw produces, by the mecha- 
nism to be described, a braking or restraining 
effect on the rate of descent, the effect being in 
25 direct proportion to the resistance, so that the 
rate of saw descent is decelerated as the resist- 
ance increases, and vice versa. As a result, the 
cutting pressure is constant, regardless of the 
character of the material being cut, and regard- 
30 less of the dimensions of the work piece, and a 
small work piece, or one formed from a free- 
cutting alloy, can be cut rapidly, while a thick 
or tough work piece will be cut more slowly but 
without undue wear and tear on the saw. A1- 
35 most any metal, in a variety o.f shapes and forms, 
can be cut accurately without excessive friction, 
and without the use of a coolant. 
Speaking first in general terres, descent of the 
saw blade and its accompanying housing and 
40 actuating elements is hydraulically conrolled, 
saw descent being permitted by displacement of 
a quantity of liquid in a closed system past a 
control valve, in dash pot fashion, but the 
amount of valve opening being under automatic 
control, and being regulated by resistance to saw 
45 advance. A further safety factor is introduced 
into the system consisting of a second valve 
which is responsive to manual control, whereby 
to impose an upper limit to the range wherein 
the saw advance may be automatically con- 
50 trol]ed. 
The operation of the saw wfll now be more 
specifically describd, with general reference af 
first to Figs. 1 and 2, and more particularized 
description later with reference to other perti- 
55 nent drawings. 
The saw assembly is housed on a movab]e car- 
riage adapted to travel upwardly or downwardly 
on a pair of spaced liers 2{} and 2! which are 
fixed with respect to a hollow base 22. The saw 
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25 is rnounted on spaced pulleys, not shown, but 
respectively contained within the spaced sheet 
metal guards 24 and '25. The carriage has 
rigid frame cornprîsing the tubular beïrings 26 
and 27 and the cross brace 28. The bear'mgs 
28 and 27 have an accurately bored sliding fit 
on respective piers 28 and 2[. The saw assembly 
is of course co-planar with the guards 24 and 
5, and is tflted to an angle of approximatëlY 45 
degrees rearwardly and awa.y from theplane o£. 
the piers. 
A pair of hydraulic power cylinders $.[ and 
contain pistons $$, one being inlic-atéI in- Fi. 
2. The pistons are provided with piston, rods 
34, the other ends of therods being flxedly con- 
nected to abutments $5 onguards 25 and 25. A 
rnotor-pump assembly o suppHes; hdaulc 
pressure to the lower ends or. Cy]indérs. - and 
3- when it is..desired, to-taise the.-criage- The 
off circulation systemoand its controLwilïbe more 
fully described, hereinbelow-. 
Upward' and. downward movemeno of ti ca- 
riage produces coresponding- movement, of: t-hL saw. Assuming. the saw- fo be in its-uppermost 
position, a work-piece $- is-placed. 5etw.een:.tle 
jaws $8 and $8 of the vise, The-jaw -is an- 
chored on the frame» butof course may Se moved 
if necessary. The jaw. $8i.the normatlF rn0Ya- 
ble jaw., and is controlied as follows. A-coh- 
trol wheel 2 is flxed to a shaft 4$i a. PortiOn of 
said shaft a being tlïreaded The. shf:t 
journaled in the frame, and is r0tatable freel, 
but not movable-endwise. The movablë jaW 
38 bas an.extended'base.plàte 44.normllF slid  
able in a track-(not shown) in. the fra-m, but 
having a pivotedfinger g-.provided with a senii- 
cylindricai segment gGwhich has thYgds c-Ofii- 
pIementary to those on the stïa .4. Whèïi 
nev work piece is to te insertël ihthe qiê ttië 
finger 4 is lifted .so as fo dCengCe segi-ïqeii 
from shaft portion 4 ça showrî in brókeii line 
in Fig. 1. Vise ]aw $8 may then be m0Ved:free- 
!y to the left, the work.piece is inë:ëïl afid.ttiL vise jaw is moved fo he right  t0 initial con- 
tact with the work-pice, ih6 fiiiger 45 ithén 
dropped to permit engagement  of sCi¤qent  
with shaft, portion 4g (Fig. 9). lottiofi of 
wheel 4...now forcibl- tightCs thë  g-tip oI  the 
vise. 
The off pressure sFstem will"n0w-bëdebibëd:. 
The off supply is: contained iii g feservoir 
on a shelf 4:within the .base 22 upon-or ad  
jacent the reservoir is thec0mbined riï0t: and 
pump $8 heretof0re menti0neï. The oïlileaves 
the reservoir througti a nipplè- 48" coritânïin a 
check valve 48  (Fig, 3) and thon' tlqbùgTï tteT 
connection Ot three pipes 5[ 52'aïd 55 Pipes 
 [ and 52 go to the respective pr-estu-ë tëads- of 
cylinders $1 and 32( Ppe 55 g0es-t a nïaiitial 
control valve 54 near the ope-atïr's position. 
From the. manual conttol' valve -pipe 5 leds 
to an automatically contiolled  needle valve 5 
fo be described 1Cer, afidbet sI-/owii in-Fig.; 5 
This is the meansheretïfore 'rïqeïitioried'àsbeing 
dependent-on the esistancë tb sàW' dvnce. 
Frorn the needlë valve a pipe 57 returns fo 
reservoir 47. 
Operation of the system iss Ï0]10V Astime 
that the saw carriagë is t-thë btt0rïq ' of its 
travel, the manual valve-54 i closed, b]0cking 
return to the reservoir throilgh pip-es: 5'and 
NIotor 8is energized,-thereby stipplvïrig pres  
sure fiuid through nipple 48 aiid pipes 5| ïnd 
2 to the pressuré hed ot: CyliiiderS$| and  $2. 
This forces pistons $3. aï-id r0ds $4upWardly, and 
raises the carriage. An aut0mstic safety stop 
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of familiar type can be used fo limit the path of 
upward travel, such as a throw-off switch en- 
gaged by the carriage to cut off motor $8. When 
the- w0rk piCë is in ple, the mbtor. $8 is cut 
5 off, and mïnualvalve 54is'op ened The weight 
of the cam'iage exerts a back pressure on the 
presure fluld, by means of pistons $, and the 
oil is. forced out of cylinders $[ and $-, and 
through pipes 5[ and 52. The check valve 4 
1 preventsa short-cut return to the reservoir, and 
thefluid is forced through pipe 55 and presently 
openvalve 54. from whence it goes through pipe 
5 automaticllY controlled valve 58 and pipe 
7: to.eservoir 47. 
15 It will be apparent that the speed of descent 
of the saw crr4ge.,woEtl depend.on the dash pot 
effect of valves 54 an.].and .hat-tïe. effec will 
be- ultirnately dependCt  on the valve which is 
open thedeast mount. Assuming ttat  rnanual 
OE0 valve 54 is open-t0 a certifl Working. position, 
then-variation.in-thopening of valvè 55 wfl] be 
the determining-, fh,ctor in- tte sleed-of  décènt 
of. the carrige, nd if as in this cà-sèi thè 
sistance- to- saw adfvance is made effëctië On 
2 valvëS, thensaid\resistance cohtï:olthedSCë'it 
of the carriage. 
In describing th¢ 0peration of tlie qa]vè .iCe- 
in generallF identified .bF reCencè clïaëtef 
reference should be had paticularl:ï to-Figs. 4 
S0 and 5. 
Brackes 60 and 61 are suslSfidëff ffofn tte 
cross brace. -8 ofthe carriage (Fî 1). Fixedly 
attached .to+backet 61iS a ale b0+dY-g hàVing 
a hollow chamber 85 tleein wiich is - iii coi- 
35 munication with pipes 5 and  Wittiiri the 
body  g-nd between tie ports " fpiP and 
57, is a restricted neck 64 p0Vioehg  iïaniUlar 
shoulder serving asa.seat îor aïupa;l sëà- 
ing valve plùnger  OpCkiè]-" ttaChë  to 
e lowe end- o{ te plfi is an' ilër  heel 
40 
 havin- frictonaT engageët" wït thë top 
edge of saw ladé.$] esgn oî-sa-ladWbe- 
tween its suppoting pulies haï a Cetainamount 
of upward yiel dCenifig off trie amëint of 
5 resistance to cutting, andthë plgb:is rëSp0n- 
sire to saw blade flexe so as fo v-te Cleàr- 
ance. begween  the plunger  n its-seàt, nd 
consequently te size oï the opein trough 
which oil. cn be displaced, as herëf0e dé- 
C0 scribed. - 
e wheel mounting is adtio11 staiZed 
by means of a.. link. ï Wic  is. opèrativelY at- 
tached to wheel ', and toa sïngkble-F6ke ], 
later to be described. 
 The plunger is normaliY iaSet pefi 0ition 
bymeans oï a.helical spring. ff OE86ë bétwéen 
the valve body-  and  an abet-6 ed on 
the plunge I will be apparët thà .Cutting 
resistance must st overcome te biasïg re- 
6o sstance of spring fl before it can produeè any 
valve-closing effect, on the plgër, and c0- 
sequenfly the flexe rating of thê spMng 
termines the normal minimum pêssùr d6- 
wardly effective upon the saw bladë] IncëaSe.of 
pressure beyond this minimum proùcës uprd 
6 movement of plunger- , slw down- off s6ape 
through the. plunger- valve,, and deeCses, the 
rate oï descent of the c-rage. Ifthe resistance 
ecoutêredis-so great..tha.the plunger valve 
70 is completelyclosed thecarriagecomes toacom- 
p]ëte  stop,.although the sa  continues 40 run. 
Thesa.blademustmaitkin contat withthe 
work piece ecaUse-oWise the valvewould 
be opened bF sr-ig6g Sethe:skW is sti 
 runng, but atagrëatlydéceièràtëd ràte«of:es 
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cent, the work piece is being cut without ex- 
cessive wear and tear on the saw teeth. As 
soon as the resistance decreases, the saw cuts 
faster, the plunger valve opens further, and 
the carriage descends faster. 
A control of the nature just described works 
evenly since the various forces tend to main- 
tain an equilibrium af .a constant cutting pres- 
sure, and these forces are continually applying 
the needed correction. The strength of spring 
69 can be so selected that the resistance never 
reaches the point where the saw is broken or 
the saw teeth torn. The lire of the saw blade 
is therefore materially increased, and, obviously, 
cutting costs are greatly reduced. 
The saw carriage is tflted, with simflar effect 
on the saw-carrying pulleys so that the cutting 
span of the blade tends fo tilt from the verti- 
cal in the neighborhood of the work piece. If 
is therefore necessary to provide means for ap- 
plying a limited amount of adjustment in the 
angular relationship between the plane of the 
saw blade and the plane of the top surface of 
the work. The opposed sides of the blade 23 
are gripped between a pair of rollers 7[ and 72 
carried on respectively opposed legs 73 and 74 
of a yoke 79 heretofore mentioned. The yoke 
has a cylindrical projection 75 nested with a 
rotating fit in a lower end extension 76 of 
bracket 6L The segmental top of the yoke bas 
a screw thread 77 which engages a similar 
thread 76 on a screw carried on the part 76. 
It wfll be apparent that rotation of the screw 
control knob 79 rotates the yoke 79 and con- 
sequently changes the inclination of the blade 
gripped between rolls 7! and 72. By means of 
the link 67 heretofore mentioned, there is a tie- 
up between yoke 7{} and roll 66, the link being 
pivotally attached to the yoke at $9 and to the 
roll 66 at 6. 
We bave described the automatic control by 
means of the plunger valve and accompanying 
structure carried on the lower end of bracket 6 
(Fig. 1) and shown in detail in Fis. 4 to 8 in- 
clusive. This control is fully suiïicient to ac- 
complish the purposes alleged in the foreoing 
description. We bave however devised addition- 
al compensating means carried on the lower 
end of bracket 69. Its purpose is fo provide a 
compensating pressure near the opposite end 
of the working stretch of the saw. This com- 
pensating means will now be described with spe- 
cific reference to Fig. 11. 
Bracket 6{} bas a lower end extension 93 upon 
which a yoke 64 is adjustably pivoted by means 
of complementary screw thread members con- 
trolled by knob 65, the structure bein simflar 
to that above described. There are likewise a 
pair of rolls 96 and 67 for gripping the saw 
blade, and a pressure roll 6 resting on the up- 
per edge of the blade. In the present instance 
the pressure on roll 66 is suplied by a helical 
spr]ng 69 carried on a stud 99 which is thread- 
edly flxed in an arm 9! of yoke 64. The roll 
6 is rotatably carried on a swingable arm 92 
pivoted to yoke 64 af 93. Since the spring is 
backed up against the head of stud 9{}, and 
presses downwardiy against arm 92, it urges roll 
 against the blade with a pressure depending 
on the strength of the spring. 
In selecting spring 99, it is matched to bave 
approximately the same resistance to compres- 
sion as spring 69 heretofore described, so as to 
bave an evenly balanced cutting span, .and to 
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æurther achieve the even operation secured by 
the spaced carriage guides 29 and 2 . 
The valve 56 may also be referred to herein 
as a needle valve or metering valve, but for 
5 simplicity the structure thereby designated wfll 
be characterized in the ppended claires as a 
plunger valve. If is oæ special design, using a 
diaphragm 93 (Fig. 5) instead of a conventional 
packing gland, fo thereby make it positively leak 
]0 proof and also fo eliminate the sealing friction 
oæ a packing gland. A packing gland might 
well introduce so much friction as to materially 
oppose the bias of spring 69, and reduce the 
çfficiency o£ the valve. 
]5 What we claire 
1. Power saw apparatus comprising .a fixed, 
work-supporting bed..a saw blade of endless type, 
carriage means for supporting saîd saw blade, 
means for producing continuons movement of 
20 said saw blade, a fiuid power cylinder fixed with 
respect fo said bed, a piston reciprocable in said 
cylînder and operatîvely linked o said carriage 
in such manner th.at introduction of fiuid power 
fo said cylinder produces motion of said car- 
25 riage away from said work, and escape oî fluid 
pressure from said cylinder produces advance of 
said carriage towards said work. a valve for 
controlling escape of fiuid power from said cyl- 
inder whereby to permit saw advance to cut- 
30 ring relationship with said work said valve be- 
ing provided with a seat and a plunger recip- 
rocable towards and away from said seat 
whereby to correspondingly vary fiuid pessure 
escape, spring means normally biasing said 
35 plunger te valve-open position, an idler roH car- 
ried by said plunger and contacting the rear 
edge oÆ said saw blade whereby backward flex- 
ure oï suid blade responsive fo increase in cut- 
ring resistance causes valve-closing movement 
40 of said plunger fo thereby reduce the rate of 
.advance of said saw in inverse proportion fo 
said cutting resistance, a movable arm carried 
by said carriage and having a second idler roll 
in contact with the rear edge of said saw blade 
45 a a point spaced from said first roll contact, 
and a second spring means biasing said movable 
arm to Droduce contact between said second roll 
and said blade, said first spring and said sec- 
ond spring being matched fo produce apurox- 
50 imately equal biasing forces on each saw blade 
at their respective points of contact with said 
blade. 
2. Power saw means as defined in claire 1, and 
wherein a manually controllable valve is disposed 
55 in hydraulic series circuit with said plunger 
valve whereby to provide additional control 
means for limiting the rate of escape of said 
pressure fiuid from said cylinder. 
WILLIAM F. WELLS. 
60 DANA H. WELLS. 
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